imB^m^njf up) 02) 45t Ifl 4^ It ^a) 



(51) Intel.* mmn ff^mm^n 

HOIL 21/3065 
C 2 3 F 4/00 



#W^9 - 283494 

(43)^>5H B W^m. 9 ¥0997) 10^31 B 



F I ^^^mi 

HOIL 21/302 A 
C 2 3 F 4/00 A 



ifs^^ i^m^ m^m<Dm:8 ol 7 m) 



(2i)mis## 


ItSTO- 90972 


(71)ai®A 


000002185 










(22)ailSB 


^^S8^(1996)4^12B 




:^f&iB; 1 1 1 1 1 6 T a 7 #35^ 






(72) 










:^^PaillK:ftia;il6T@7#35-^ y- 











(54) i^mo^m :/^Xvx'y^>^S®:fe<tLJr::/^XTxy^>^^^ 



(57) [^*^] 



2. 45[GHz j 



18 ■jL"j^'^a^\'yj\ 




TMP 



-20 



RF800[kH2] 



(2) 



il^§^^9-2 8 34 9 4 



1 

ffffSoi ^ > ^ + ^ ^ A b o 

^ > i^-r ^ :/ ^ X ^ i -5^ > i£ T' ^ ^ T . 

S d i: 4$f!^ ^ ^ ^ 3^ 5 X V a: ^ > if :^^5b ^ 

[St 7 ] mtmitty u =1 v^*^^4;i<^T;i 
^t^'U3v^^^r4^^;&L. 30 

g| P ^ ^ ^ i7) oi .y ^ > ^ X h / ^" T' ^ ^ d t & m i: -r 

^m^m^tm<D^=yx^jLy^i^^:^m. 

[000 1] 

^<r^mm.^mx'mm ^tv^x^x^^-^^^^^Mib^j: 

0=X^X^ai-y5^>/f:;^^tcB9L, Mtc^L<ti, X^ 
X V' 4^ ^ *>":^3 ;L/g 5: ^tJ^3^-r ^ r ^ 7:>^'5Jtg4^ X 7 X v' x 
•> ^ > S cfc w ffl V > J§ m (7) X -v ^ > X 
:O^Bltg;^j: X7 Xv X -y ^ > X:^&tcBg-r ^ » 
(0002] 

[t^t^c^g^tii?] L s I m<D^m^^mmo:^^^mmt. m 



2 

?L ^ $: fife-r ^ X 7 X V X -y ^ > X a ^ X 7 X 
V X V ^ V x:^'& c ^-r ^ i5t;f? 6^11^ li^-rs-TML^ 

[0 0 0 3] ^CO^-^iJiiUr, AT■•y^^HCci;-5f|>^6B#^c 
h'^}VV7^^>^y^Cf hiSkZ ; Self Aligned Cont 

h ^^0{Rt)® MX .y ^ > XX s y ^ff^fife u r ^ , 

^^tC, :ia)x.y^>'XxhyyN";iHj;UgB^'^&^H 

zi > i? s -;uc^{5g t r?^ p ^ ^^-r ^> liit T' ^ 

JK^^htRjt^h/j:^.. x.y^>Xxh-y>N°Mi: 

— ^iji: Ur ai^^'1'i?nT-V-<'<xlSl 9 9 5^2^^ 
P, 5 4 (B^BPttfj) ^C^^|^^gW7:^'4lt!£^tlT^^ 

[0 0 04] ;>^75^^1tigtCfcH>Tli, /ir^*fe^0-r'fe -5 

b u =3 > mmm x ^ > xx i- ^ n-ji r- & -5 ^ 

i:^j:^o iJ^b'>U=]V^W-4^0X^Xx'x.y^>XT' 

it. ^mti^s i-o^s-^ (70 5 k j/mo 1) ^mm 

i4(^?^l^Xi/^>X^-K;:^'^ffi^ttr^^■2>„ 
x.y^>'X;^jXtiCF4^C3 Fa ^ ^f^c^ii^-SC 
F^;ffx^±^*:i:-r^t(7)r'feU. CF^^ 7.i3^i^mm 
±fm'i>F^i^ti)V (F- ) Cj;^<fc=P^/^?. CFx * 
0Al^-r7^>x:fy^^^CJ:^X^^*-y 31 'J>Xf^ffi, =^J^ 

ffl, *^cfcUf^^tO:^#l^;S^r^^j5Jc4^T'^-SS i Fx CO 

X^X-7X.y^>X(0l^ftS!a:: LT, x.y^>/fu-hl± 
-mzX^<\tti:^^. -?:C:T';Uigx.y^>X$rJgrR]LT 
Af^-<:t>x^.;i/^'$:ii5«0'S)<t. ^ > ^Jt^it^m 

T-r^o ^/^fp]L;<;i5x.y^>Xb-h&.^@L-c7>'" 

;^;i/^-K±<$:c7)X^Xv'x-y^>X$:Sfe-r^, 

C F ^ ;^'X tiJ; ^ @E{b->"J □ > ^+^^4/1 £7) X ^ X v x -y 

[0 0 0 5] ^f:L^^^miz^VMi^miR\t^^^^t:i^ 



(3) 



3 

[0 0 0 6] :i(7)ci;e)''j:W^7i>e>, 5 102/313 N 

^4 1 mjz^m^m'^mi^M'^mm^ (1994 
^) mm^mmpbsi, ^?ii#-^2 9p-zf-2 

Symposium onDry Process 
^mm. ^?^#-^VI-l (Nov. 1 9 9 4) tCfB^ 

^±?i^^fiS^tl'S^^f^c■o^^T^t, vac. s 

cience. Tech, 1 6 (2) , 3 9 1 (19 7 

citt±?^v^c b7i>LSi3 N4 jiT'iij^ <±i^-r 5 0 r- 
Sis N4 a^jL^y'^i/^x^—viy^'^iS^^). c:c7)^^:P^S i 

}LmJot\.^. ^x.ti vi^^x Kn>R I E^J0S 1 O2 ai 
•^/^^Vi^^MT'li, C4 Fa /CO/A r^^;^'Xy^& 

[0007] 

[^0§:^^^i^U<i:e)i:-r5^j|i] U U t^j: 6 , :7-y^t: 
^m-^iS7.\Z C O $:^:!jD T±teW-^/i t © j^tRit In] 

^:t^±'t±tct^n/cy'7Xvx.:/^>'^i^gfc^J: 

^ ^ ffi I > ^ ^ X x -y ^ > i?-:;^^ ^ t§^-r 5 3 h 

[0008] 



4 

IS^W-r^^t/^W^ ^f-7ts:%B^£^:/7Xvx.y 
^^i^s^t^^^Xvxy^Vi'-^SC^DjSyc^-^^mii LT 
[0 0 0 9] -0^\Z.i^Wm^^X-^:sLy^:^C^-)5'^ 

/c:^7Xvx.y5^>y^g$:ffii,v rc^x-v^v^f^^ 
-hCO^^bi/ U 3 > ^^^M ^ X y 5^ > 5 y 7 X V X 

X -y 5^ V if »^±CO^^bi/ U n V^^^fif^ & X y ^ > if 

20 li^{b^i^U=]>Mf-4;i^^L, C0^^b'>U 

mmKm.. ^(Dmit^> u 3 >^^:jf4;i&i§^6^icx ^ 

::£^^^bi/U=i>^+^?if/iti, ^'fb'/Un 
^^cox.y^>^/•xh■y^^°T'^)5i:^^c^f* L <igffl-r 
[0 0 10] ^^B^^cfca^Tx.>^>if^■^.>>'•<^/gMffi 

titi. '>ui]>^;j^if;ico^^ti7'7>r^^>r V (99. 

999%) }:X±X^^^t^t^'^n^L^^o 
[0 0 11] o^'tc-f^fflC7)|S£0^t:^5c xy^vif^^ 

^li^^LfcF* ^F* ^<^)7-y^?^ttSi:liT^ 
(1) (DW^X^fZ^-t^. 

4F + Si->SiF4 (1) 
ClCD/cSbT^^XvffitCi^fiJU^^Ei-^^S^cr^^ttfjiF- 
^?fi4?^d;S i F^ t bTx.y^>'^^^>y'<^^SP[^ 

40 -f^x^^^cyFtt^i^i^^zttr^x^^. bf- 
TTW;j^if;i<^g^bi/ u 13 >mmmto:>j:--y ^ > 

ifJMiRJt&;^i^S^i:7:?^'pFt^i:4^5„ ^ (1) <D^JZ^ 

tc.-K 'J -?^tr^mw: u r^m-^cT) i? u -x > -> u □ 

>5 i? h.-j^-;i/r?^Pt:fcH>rTt&(7)^i>^{bi^ U n 

50 ?4;ii:c7)rEgti^«t)'e)n5 1 sm^i':Js±<DmiR^^mmi^ 



(4) 



4$r^^9-2 8 34 9 4 
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[0 0 12] 

[0 0 13] mm(Dmmmi 

15f^^{5}tL, ^^^^V^-^l 6T'^ig^-KS:^^ 

^•;^^CO#N^;^'XliK^>if > y 2 0 $ 

1 9tc<ktjai->^>^>^>y'<l 7 
f^HliO. 0 8 7 5TCDfia#;:>^^i!jD^tv^o CKZ)?^!^^^: 

1 SF^CDv'^r^'ni^^A.^l 7i:^rR3-r^{IOtcli. 
XT^-i^'l 2 7iWIS^ti, St^X-r-i/'l 2±tcti^ 5 
VAI 3tCj:y{^i^^tifc^Siii-;/^>i;'-»Sl iTi^tic® 

:Sr>^^=ivx>-y-^:^urs+;g>'^>rrxmi!^i 4 t;?^^^ 

•^^V^^^g-r-feU, 1 X 1 O^^—l X 1 m = 

X V i ^ > i/" ^ Jfgr C ^ t:?^ nj T' & ^ o 
[0 0 14] lI|ltc^-r:?^7Xva:-v^>^'^ac^it^f^ 

ij zi >mm 2 1 ib^^u^ ' u =1 >m4m 2 1 o^ip 

9. 9 9 9%<^)ii5^^i/Un>'l'>'=f-^ N7:>^e>^*jmU 

fc*;tDT'^^)o ^ u =1 2 1 li, mm^mmm^ 

HJ:»J. ^i/^V^f^-W^-^l 8|^^®H©^UTgSia 
LT*jJ;i>„ «r<^iy iji]>^;J3r4/i2 lit, ai-yf-v^f^ 

-^>^'<i 8p«9igsc7)^®tci^u@eis-r^;;>\ ^^i^i*-?- 



6 

[0 0 15] :^zf^x^:[L^y^y^mm^^^n\t. x-^ 
^v^y'^-\'>/'<i8f^ iz^fj^ Lrz:f^x-?[^<D mm u f 

- $:i^Uii>+;JM2 1 H<i;UffltSU. ftS(^)C/FJ±; 
c^:;^7Xvtc<fc UiSxy^>^»^l 1 H^iT^-sy^X 

10 [0 0 1 6] ||Jffe<^)?^^^fiJ2 

y^wmmit. ^^m(D-f^x^^y^>cr'mm^mc< 

$:Iil2$:#MUTM-r^o 11 2 H.T^^i^MCDS^^j^Sc 

im^m(DmmMi tmmx^^<Dx\ i^m^6><Dmm 

it. ai^;/^>^>^>/^i 8f^^ffitcgBI9:L;ti/U=!> 

Wfifii 2 1 ^^-^^r r xms ^ fp^in-r ^ u □ v**|if;i^'< 
20 >j<i 8}i<Dm.m^m^^^:a^m(Dmmit^2 4X'^ 

i/ U n >M^|f4;i7i>^0^l±'9 9.9 9 9 %(D;i5$g^'> 

uzivoD^-^tcii, iyuz2>mm2 iKmm^^^T;^ 

m.iti^-^^^:it:^mMX$>^O^X\ i/'ju>*^f4;i2 

[0 0 17] ^:f^X^ILy9->^'mm^Z^-^X^. JC 

F- $:'>'J=i>*^^4;i2 ltCj;UtitSb, ftl:COC/F 

jt«^^xvtc<t u*^x-^^>^"»^i in?ir-r-2>^5 

30 Xva:-y^>/f$:Sg-rc:a:7:>^Brtg-C'^^o :i(DCyFit 

t/i/ g I] i^mm 2 1 <7)ia^$ij^sptc J; U o d <t 
T'#^» ^/i:?^y7X^i.>^>i/^Sm:^Ltf, i/rj 
=i>'4^^if/i2 lc^affitt^B#-r;tvatcJ;Ux>'\°y 31 'J 

m-t:ittr^X'^^. 
[0 0 18] nmmmms 

^mm(DmmMit. ':^^m(ozf^x^:iiy^>^:^m^ 
u, [ll3^^#MLrl^^B^■r^c ^mm<Dmmmxmm L 

/c^Sx-v5^>^*»Sii. [13 (a) tC^f <fce>tCi^'Jzi 
>^e^iif:igE^gtSlJ::t:j^^^ti/;i>ir-h^3tJ!i2, # 

m<w-mznm^tirMti^^jniyfhmm8. ^^^xj- 



(5) 



4^^^^9-28 34 9 4 
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i> MWi'^.^m u -y- -< K/i 4 liite c V D ^c cfc u ^ 

i^Bi5tiClttt.MffiCVDtCcfc U S i O2 ^2 0 0 nm 

Ji&ife.^.^Jli^'J-9-'< K;i4 Ift^te 10 

CVDlCckUSiOz $:2 0 0 nmC7)©$tCj^fi£^, ^ 

**3fif;i7 5:3 0nm, B P S G :^^i^tj^i>miti^ ^ ^rh 

mm 8 ;&^^5^^^;ir^i^^^^ 8 0 0 n m^m^ i^^mm. 

MP (Chemical Mechanical Polishing) cfc >J fc' >r o 

>zi>^r h.-Js— ;i/ggpffiODO. 2 5 m05iPitJS 20 

-^ux--?— y- 6 A^/)^^ r < ?^J5£^ ti:^co 
[0 0 19} 03 (a) BU 

^a:i/^:yifg^g0t^^&i)3 (b) tl^l". 

C4 Fs 5 0 s c c m 30 

^:^&ti 0.4 Pa 

V>r ^'D^>'^"'7— 1200 W(2. 45GHz) 

S+;g>''<-rT:^>'"^'7— 400 W(800KHz) 

iy U u l^mmUK 2 0 "C 

^>^7X-7ft^T'C^^^tcJ;y::A:S0F- ir^^m-^itfK 

*^if^;i^Cck *JX:^;^:<'>'$tv^(^T'^^Xvt43(^)c/F 

itifm^^. Lt:Ltr-'^x. Timmiti^ zi i^mm 7 40 

ii^U. :tw<-Jc.v^>^W^4'*^^^bi^'J=3>;|:;J|4 
K 't? Tj- y- 6 (7) ^ V ^^7:?^5illtC(J3^il: $ ;n, 

M^itiy U n 7 mtRmt 8 0 T'fe^ fc„ 

[00 20] U'>'X SvXi'QCDTyixv/f, 50 



8 

mm^m^^mitiy^ :2iyjhmmi^Mi'XMmmit^z^ 
M^^y'^^'^^h y^^t Lxm^^^-^ji^yyy-o^ 

[0 0 2 1] m^mmmm^ 

fSiio^. wmm.m^%.m 3 i: fl]^(^^#T'B P S G »^ 

x-y^>/?'»^J::tC?^^U. i^Unv+^MiU^^OT: 
t:?^^ 3 0 0**C^T'i^>fb^-d:fc:©'^(^Ji.v^>^U - hi: 

u=I>^;^^i^/ic^^^7:^^±^-r^^cfi{i^^, f- c^x:^j^> 
'>"3^m 7!>'^iE ^ ^ (7) -c , ^{ b u =] > mmm co ji ^ > 

bti , lii 2 U ;t :f 7 X ^ > ^mW. fc^ ^ 

T u =3 v^^iif/i 2 1 ^i/'j =] lymmnm 2 3 ppad 
^ u 3 >*^?ifiiv'<^' 7 7.nm. 2 6 cDms^/^z^!^ ^ 

%mt^::.}i\z^'^X^nmz%^:L}Li^^X^^. zico 

tlT.-K'J VC0itlS$:[i;^ji:-r^C7)T% X^ Ji -y ^> 

•y h;0'^^^c ?^j:fciyU=]>W4;i2 llix^x'y^^ 'jVi?" 

> A (7) ^flj^ ojtg gei§ L r ibX r <t ^ L t ^ « 
[0 0 2 2] Jii.±, *^0^(7)y^Xvx.y^>ifi^Mfc 

j:u:y^x^x-y^>i?-:>^^no^. 2M(Dmmm 

[0 0 2 3] MPLlt^^X^rcy^iy^-mmti.XEC 
t;5^R I E^S-^V^^. SdvR I Ei^MT'^oTt^fc 

Jiy^V^^'^Mt LTitECR:/^Xy'aii/^>if^M 
0{tfetC. ^i^^S-^T'^Xvx-y^vif^S, ^Uuvi^ 



(6) 



1^r?a¥9-2 8 34 9 4 
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h UCDi!aj^T'5^<TcJ;<. 1 0 0 % V U n Vi^i^^ 

[0024] ^{ti/U;i>^^*^3(5if^i:LTBPSG&^?y 
^Uf-75\ PSG, BSC. As SG^(Z)#Mi^U>r- 
S;^j^X^SiOz, SiON, S i OF^$:ffli>T<fc 

^UTli, LP-Si3 ^p-Si3 N4 ^C7)^{[: 
[0025] 



1 0 

[[«131 ;$:^B^(^:^7Xy'ai.y-^>^-:^-s$:-?:(^X^)l 

1 4-"g|^^^^Txmz!^, 1 B'-'v-r nzfe^ 

20 1 8-" Ji-y^>^?"^^ 1 9 ■■•V U y K=] 'I'^UT 

•y-feV3^g, 2 0---K^jlf>:7\ 2 l--'>Uz]>t;Jf4 
/i, 2 2-"M^^, 2 3--i/iJii>'4^l4;i^1S. 2 4 




